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Precorneal tear film break-up times (BUT) as a measure of tear film 
stability and Schirmer tests after topical anesthetic (ST) as a measure of basal 
tear secretion rate were performed on contact lens wearers and non-contact 
lens wearers (normals). BUT was negatively correlated with age although the 
R-squared indicated that the strength of the covariation was weak. ST was not 
found to be significantly correlated with age. People who reported having a 
history of dry eyes had significantly (P<.02) lower average BUTs (8.1 +/- 7.4 
sec) than normals(14.0 +/- 6 sec), as well as significantly lower average STs 
(3.4 +/- 1.9 mm) than normals (10.7+/- 5.6 mm)(P<.01). The presence of 
superficial punctate keratitis was also associated with both significantly lower 
BUTs(Pc.QOI) and STs (P<.001). The type of contact lens worn had no 
significant effect on average BUT(P>.05), however it did result in significantly 
different average STs(P<.05). Soft lens wearers were found to have a 
significantly lower average ST (4.9 +/- 3.5 mm) than normals(9.4 +/- 6.1 mm). 
Although extended lens wearers had a lower average ST (6.0 +/- 4.0 mm) than 
normals, this difference was not significant. There was no significant difference 
detected in average ST between gas permeable lens wearers and normals. 
The soft and extended contact lens wearers with one or more contact lens 

problems had lower average BUTs (7.1 +/- 5.03 sec) and STs (2.93 +/- 2.42 
mm) than the control contact lens groups without problems (BUT = 12.5 +/- 7.36 
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The precorneal tear film consists of three tear film layers, each which has 
different functions. These three tear layers include the inner mucin layer, the 
middle aqueous layer, and the outer lipid layer (5). 
The inner mucin layer is thin and is secreted by the goblet cells in the 
conjunctiva and by the crypts of Henle and the glands of Manz. Without mucin, 
the corneal epithelial cells are hydrophobic and thereby can not be wetted by 
aqueous tears. Mucin, as a glycoprotein, is adsorbed to the corneal epithelial 
cell membranes and acts to convert the hydrophobic surface of the cornea into 
a hydrophilic surface (5). Mucin also lowers the surface tension of the tears on 
the cornea and thereby enables the corneal epithelium to be adequately wetted 
(10). 
The middle aqueous layer is secreted by the main lacrimal gland and the 
accessory lacrimal glands, and serves four main purposes (5). The aqueous 
layer supplies atmospheric oxygen to the corneal epithelium, and it contains 
antibacterial substances (ie. lactoferrin and lysozyme) to guard against 
infection. This layer also provides a smooth optical surface by abolishing 
minute irregularities of the cornea, and it washes debris away from the 
conjunctiva and cornea. 
The outer lipid layer is secreted by the meibomian glands and serves 
three purposes (5). This layer lubricates the eye lids, retards the evaporation of 
the aqueous layer of the tear film, and increases the outer surface tension of the 
tear which aids in the vertical stability of the tear film so that tears do not 
overflow to the lower lid margin. 
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Blinking greatly serves to maintain the viability of the tear film. Blinking 
spreads the tear film, adds fresh components to the tears and aids in removing 
foreign materials through the drainage apparatus (10). 
A number of clinical tests have been developed to evaluate tear function 
(5,6,9). The tear film break-up time (BUT) is a test commonly used to determine 
the stability of the precorneal tear film in both people with normal and dry eyes 
(9). When blinking is prevented from occurring, randomly distributed dry spots 
eventually develop in the tear film (ie. the tear film breaks up), and these dry 
spots may be detected with the aid of a slit lamp as rapidly expanding black 
spots or streaks on a yellow background when fluorescein is added to the 
precorneal tear film (10). The precorneal tear film break up time (BUT) is the 
time interval between the last complete blink and the appearance of the first 
randomly distributed dry spot. A rapid (low) BUT of less than 10 seconds is 
considered to be abnormal clinically(8). Although a low BUT has been primarily 
associated with mucin deficiency (8), the BUT has also often been shown to be 
low in eyes with aqueous or lipid deficiency (5). 
The Schirmer test (ST) is another standard test that has been used 
clinically to assess tear function in both people with normal and dry eyes, and 
has been used primarily to screen for aqueous tear deficiency. The ST is 
performed by inserting a standard piece of filter paper, 5 mm wide and 35 mm 
long, between the middle and outer third of the lower lid and then measuring 
the amount of wetting of the strip after a 5 minute interval. The results obtained 
reflect aqueous tear secretion. Administration of the Schirmer test without prior 
instillation of a topical anesthetic has been used to measure total aqueous tear 
secretion (ie. both basic and reflex tearing). Administration of a topical 
anesthetic to the cul-de-sac prior to performing the Schirmer test largely inhibits 
the initial reflex tearing, and therefore has been used to measure basal tear flow 
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rates (5). Lamberts et al. (7) reported that the use of topical anesthetic prior to 
performing the Schirmers test reduced the mean ST values obtained by 40% 
(when compared to results when anesthetic was not used). 
In recent decades, the use of contact lenses has become increasingly 
popular. The effect of contact lens wear on BUT has been studied in different 
populations. In Egypt, Bahgat (1) reported a decrease in BUT due to soft lens 
wear given solely in terms of percent decrease. However, no meaningful 
statistics were ever reported for his data (ie. standard deviation, ANOVAs, etc ). 
In contrast, Chopra, et.al. (2) found that there was no significant difference in 
BUT between contact lens wearers and non-wearers in the Indian population. 
He also found that the type and duration of contact lens wear did not influence 
the BUT. So far, no study has been performed in the Western population 
comparing the precorneal tear film break-up time in contact lens wearers versus 
non-wearers. 
In regards to tear flow rates, Farris et. al. (4) have shown that total (ie. 
reflex and basic) tear flow rates in contact lens wearers, as measured by the 
Schirmer test without anesthetic, are not significantly different from normals 
(non-wearers). However, it is not presently known if contact lens wearers on the 
whole have different resting tear flow rates from non-wearers. 
This study was designed to determine if wearers of the different types of 
contact lenses (ie. soft, extended, gas permeable) do have different resting tear 
flow rates from normals (non-wearers) as measured by the Schirmer test with 
anesthetic. It was also designed to see if there is a difference in the stability of 
the precorneal tear film in contact lens wearers and non-wearers as measured 
by the tear film breakup time. In addition, this study was designed to determine 
if contact lens wearers who report having problems with their lenses had lower 
BUTs or STs than contact lens wearers who did not report having problems. 
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From this study it may be further determined what clinical usefulness the 
precorneal tear film break up times and the Schirmer test may have in 
determining the safety and success of contact lens wear. 

CHAPTER II 
MATERIALS AND METHODS 
5 
After the necessary Human Investigations Committee approval was 
obtained, data collection sites were arranged in local optometrists' offices and a 
primary care ophthalmologist’s office. People coming in for routine eye exams 
were asked to participate in the study. An attempt was made to enlist all the 
people who were scheduled for eye exams, except for those who were taking 
anticholinergics or who had a history of ocular disease or trauma. In addition, 
some students in the Optical Program at Middlesex Community College in 
Connecticut volunteered to serve as subjects in this study. Altogether, 106 
subjects (212 eyes), including 75 normals and 31 contact lens wearers, were 
used for this study. 
After taking a brief medical and ocular history (please see data sheet in 
Appendix I), contact lens wearers were asked to remove their lenses. Two 
drops of Fluress solution (fluorescein sodium 0.25% - benoxinate hydrochloride 
0.4%), a combination dye/anesthetic solution, were placed in the lower cul-de- 
sac of each subject (for both contact lens wearers and non-wears). Using the 
cobalt blue filter on the slitlamp, any existing corneal lesions (ie. superficial 
punctate keratitis, abrasions, ulcers, noevasculization) were identified and 
noted. After examining the cornea, the tear film break-up time (BUT) for each 
eye was measured. The subjects were asked to blink 3 times and then to 
refrain from blinking. The precorneal tear film was then scanned with a broad 
beam and a cobalt blue filter (using the slitlamp) for the formation of black spots 
(dry spots). The time interval between the last blink and the appearance of the 
first randomly distributed black spot (dry spot) was recorded as the tear film 
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break-up time (an average of 3 measurements was attempted). The BUT was 
measured in seconds up to a maximum of 20 seconds. 
After examining for corneal lesions and measuring the BUT 
(approximately 5 minutes after the initial instillation of the Fluress solution), 
administration of the Schirmer test took place. To insure that complete numbing 
had taken place, a drop of Alcaine (proparacaine HCI 0.5%), another 
ophthalmic anesthetic, was placed into the lower cul-de-sac of each eye. After 
a one minute waiting period, the lower lid, lower cul-de-sac and lacrimal lake 
were lightly blotted with a cotton swab. A sterile Schirmer filter paper strip was 
then inserted between the middle and outer third of the subject's lower lid. 
Subjects were requested to keep their eyes closed. At the end of 5 minutes the 
strip was removed and the solvent line (how far the tears wet the filter strip) 
marked. The length of the strip that was wet (up to the solvent line) was then 
measured and recorded. 
The data was compiled and analyzed by the Statview 512 and the SAS 
statistical software. After the BUTs and STs were found to not differ significantly 
between the eyes through the use of a multiple analysis of variance (MANOVA), 
the BUT and ST values for the right and left eyes were averaged for each 
subject. Age was then correlated to the average BUTs and STs through the use 
of correlation and simple regression. The effect of the other independent 
variables on the average BUTs and STs were determined through the use of 
MANOVAs. The significant independent variables were then selected out and 
multi-factorial analysis of variances (ANOVAs) and analysis of covariances 
(ANCOVAs) were performed. The Type III sum of squares model was used in 
all of the MANOVAs, ANOVAs, and ANCOVAs performed to account for the 





The subject population consisted of 106 subjects altogether which 
included 75 non-contact lens wearers (normals) and 31 contact lens wearers. 
The non-contact lens wearer population ranged between 9 and 81 years of age 
and had a mean of 38.5 years. The contact lens population ranged between 12 
and 55 years of age and had a mean of 31.0 years. The overall population 
mean was 36.3 years with a standard deviation of 16.17 years. In this study, 
there were 52 males (49%) and 54 females (51%). 
An initial multiple analysis of variance (MANOVA) showed no significant 
differences in the BUTs and STs between the right and left eyes of the 106 
subjects (P>.05), so the BUT and ST values for the two eyes of each subject 
were averaged. The arithmetic means for BUT and ST were then used in the 
subsequent calculations. 
The average BUT was negatively correlated with age (correlation 
coefficient =-0.291), and this was found to be statistically significant as 
determined through simple regression (Pc.01). However, the R-squared was 
low (0.084) indicating that the strength of the correlation was weak (Figures 1, 2, 
and 3). The average ST was not found to be significantly correlated with age 
(P>.05). 
MANOVAs performed to determine the influence of each independent 
variable on the average BUT and the average ST showed that most of the 
independent variables did not significantly alter the average BUT or the 
average ST (P>.05). The factors in this study where no statistical significance 
was demonstrated include sex, race, dry mouth, the length of time contact lens 
wearers have worn their lenses, and the time period when contact lens wearer 
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last removed their lenses (up to a period of one month). Past medical history 
and medication history had too few subjects in each subclass to statistically 
determine their effects on the average BUT and the average ST in this study. 
Through MANOVAs it was determined that dry eye history and the type of 
contact lens worn had a significant effect on average BUT or average ST. 
People who reported having a history of dry eyes or having symptoms of dry 
eyes had significantly (Pc.02) lower average BUTs (8.1 +/- 7.4 sec) than 
normals (14.0 +/- 6 sec), as well as significantly lower average STs (3.4 +/- 1.9 
mm) than normals (10.7 +/- 5.6 mm).(See Tables 1 and 2) 
In regards to the type of contact lens worn, no significant differences were 
found in average BUT for the different contact lens types (See Table 3). There 
were, however, significant differences detected in average ST among the 
various contact lens types (p<05).(See Table 4) The Student-Newman-Keuls 
test .which is used to show which group means are significantly different in an 
ANOVA or MANOVA, demonstrated significant differences between soft lens 
wearers and normals (non-wearers), and between soft lens wearers and gas 
permeable wearers. Extended lens wearers had a lower average ST than 
normals, but this difference was not statistically significant. There was no 
significant difference in average ST between gas permeable wearers and 
normals. No hard lens (PMMA) wearers participated in this study. 
An analysis of covariance with dry eye history and contact lens type as 
the independent variables, average BUT as the dependent variable, and age as 
the covariate, showed once again the significance of age (Pc.01) and dry eye 
history (Pc. 05) on average BUT. As seen previously, contact lens type did not 
significantly affect average BUT. 
A two way analysis of variance with dry eye history and contact lens type 
as the independent variables and average ST as the dependent variables 
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showed, like before, the significant effects of dry eye history (Pc.01) and contact 
lens type (P<05) on the average ST. There was no significant interaction effect 
between dry eye history and contact lens type on average ST. 
All eight subjects who had one or more contact lens problems were soft 
lens wearers or extended lens wearers. The problems reported include comfort 
limits contact lens wearing time, the contact lenses are dry on removal or stick to 
the eye on removal, contact lens deposits, and variable vision. Although, the 
contact lens problem group had a low average BUT (7.1 +/- 5.03 sec), this did 
not differ significantly (P>.05) from the average BUT of the soft and extended 
wear contact lens group who did not have problems (12.5 +/-7.36 sec). 
Likewise the contact lens group with problems also had a low average ST (2.93 
+/- 2.42 mm), but this once again did not differ significantly (P=.063) from the 
contact lens group who did not have problems (6.20 +/- 3.61 mm). 
MANOVAs were used to determine whether the presence of superficial 
punctate keratitis were associated with lower BUTs and STs. The presence of 
SPKs was found to be significantly associated with both lower BUTs (Pc.001) 
and STs (P<.001) in both the right and the left eyes of the subjects. 
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y = -.122x + 16.644, R-squared: .084 
age 
Figure 1: Simple regression showing average BUT in seconds as a function of 
age in years in the overall subject population including both contact lens 
wearers and non-contact lens wearers. 
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y = -.124x + 17.014, R-squared: .101 
Figure 2: Simple regression showing average BUT in seconds as a function of 
age in years in the non-contact lens wearer group. 
y = -.112x + 15.313, R-squared: .031 
Figure 3: Simple regression showing average BUT in seconds as a function of 
age in years in the contact lens wearer group. 

Table I: Average BUT (seconds) as a Function of Dry Eyes 
12 
Group # of Subjects Mean BUT Std Dev 
Normals 66 14.10 6.00 
Dry Eyes 28 8.11 7.37 
Table 2: Average ST (mm) as a Function of Dry Eyes 
Group # of Subjects Mean ST Std Dev 
Normals 69 10.66 5.61 
Dry Eyes 27 3.42 1.87 
Table 3: Average BUT (seconds) as a Function of CL Type 
Group # of Subjects Mean BUT Std Dev 
Normals 68 12.28 7.00 
Soft 17 11.65 6.98 
Extended 4 9.38 8.73 
Gas Permeable 4 16.75 3.95 
Table 4: Average ST (mm) as a Function of CL Type 
Group # of Subjects Mean ST Std Dev 
Normals 68 9.42 6.08 
Soft 17 4.91 3.53 
Extended 5 6.00 4.03 
Gas Permeable 4 12.37 6.00 
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Norfhals Dry Eyes 
Dry Eye History 
Figure 4: Average BUT in seconds in normals and those who report having a 
history of dry eyes. 
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Norfiials Sdft Extended Gas Perm 
CL Type 
Figure 6: Average BUT in seconds as a function of different contact lens types. 
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The BUT and ST are common measures of tear function and have been 
used for decades as conventional screening methods to test for tear deficiency. 
The BUT largely measures mucin production in the tear, whereas the ST 
measures aqueous tear production. Therefore, factors which affect mucin 
production in the tear or overall aqueous tear production should alter the BUT 
and ST respectively. 
In this study the type of contact lens worn resulted in significant 
differences in the average ST values, but in no significant differences in 
average BUT. The results obtained for BUT are consistent with the findings of 
Chopra et al.(2). This lack of difference in BUT between contact lens wearers 
and non-wearers may possibly indicate that contact lens wear does not 
significantly influence mucin production. 
The results for average ST with anesthetic showed that soft lens wearers 
had a significantly lower basal tear secretion rate than normals, whereas gas 
permeable wearers had STs similar to normals. The results found might be 
explained in three ways. The first explanation deals with how the different types 
of contact lens interact differently with the eye. The soft lens adheres to the 
cornea by capillary action and inherently retains tear next to the cornea like a 
sponge. Because the soft lens holds tear next to the eye, the cornea may 
require less aqueous tear secretion from the lacrimal gland to maintain its 
viability. This action may cause a reflex decrease in basal tear secretion from 
the lacrimal gland. 
The extended wear contact lens, like soft lenses, adheres to the cornea 
by capillary action and inherently retains tear next to it. Even though the ST for 
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extended lens wearers were lower than for normals, this difference was not 
statistically significant. This was probably due to the small sample size (N=5). 
In contrast to soft lenses, gas permeable lenses, rest on the precorneal 
tear film and tear can readily flow between the cornea and the lens. A certain 
amount of tear is therefore necessary to preserve the wearing comfort and 
function of the gas permeable lens. Any significant decrease in tear secretion 
from normal might adversely affect the functioning of the gas permeable lens. 
This may explain why the gas permeable lens wearers have average STs 
which are not significantly different from normals. 
The second explanation for these results is based on the theory of 
artificial selection. People with lower then normal aqueous tear secretion may 
shy away from using gas permeable lenses to begin with because these lenses 
might be too uncomfortable for them to wear. Certain types of soft lenses might 
be more tolerable for these people to wear. In fact a number of contact lens 
specialists consistently try to dispense thick high water content soft lenses to 
individuals who report dry eyes. 
In regards to the contact lens wearer population, those individuals who 
reported one or more contact lens problems were soft lens wearers or extended 
lens wearers. They had lower BUTs (7.1 +/- 5.03 sec) and STs (2.93 +/- 2.42 
mm) than soft and extended lens wearers who did not report having problems 
(BUT = 12.5 +/- 7.36 sec, ST = 2.93 +/- 2.42 mm). It is worth noting that the 
difference in STs was very close to being statistically significant (P=0.063). 
These results indicate that the contact lens wearer with problems may have 
lower basal tear secretion rates than contact lens wearers without problems. A 
less than adequate aqueous tear flow can contribute to any of the contact lens 
problems routinely questioned for in this study. These problems, which include 




or stick to the eye on removal, contact lens deposits, and variable vision, can all 
be explained by aqueous tear deficiency. So soft lens wearers who have 
particularly low ST values may have more potential contact lens problems 
because they may not have the amount of aqueous tear flow necessary to 
adequately hydrate their lenses. 
In addition to contact lenses, other factors were investigated in this study 
for their influence on BUT and ST. As reported by other investigators previously 
(7, 8), sex did not significantly affect BUT and ST. Race was also found to not 
significantly influence BUT or ST in this study. 
Age is one factor that has been previously associated with decreased 
tear function (6). However, different investigators have reported conflicting 
findings of age on BUT. Bahgat (1) documented a decreased BUT with age, 
whereas Chopra et. al.(2) and Lemp et. al. (8) reported no significant 
correlation of BUT with age. Generally a BUT of 10 seconds or greater is 
considered to be normal. In this study BUT was measured up to a maximum 
value of 20 seconds. BUT measurements were discontinued after the 20 
second maximum because most subjects had great difficulty refraining from 
blinking after that point. This study did find age to be mildly negatively 
correlated (correlation coefficients.291) with BUT. However, since all BUTs 
that would have been greater than 20 seconds were assigned a value of 20 
seconds (the data was truncated) and since most of the people with very stable 
BUTs (>20 seconds) were in the younger age range, age could be expected to 
be even more strongly negatively correlated to BUT than this present study 
indicates. 
Even though a decrease in aqueous tear production is known to occur 
with age (6), in this study the STs were not significantly negatively correlated 
with age. This may be partially due to the high amount of variability in the ST 
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across the different age ranges. Other investigators (7) have reported no 
significant correlation of STs to age when topical anesthetic was used. 
In this study, subjects with a history of dry eyes had significantly lower 
average BUTs and STs than normals, even when age was taken into account 
as a covariate. These results are expected since dry eyes can be caused by 
either mucin deficiency or aqueous deficiency. BUTs and STs have been used 
for decades as conventional screening methods to test for tear deficiency. 
The presence of superficial punctate keratitis (SPKs) was also 
associated with lower BUTs and STs in this study. In this study the presence of 
SPKs was strongly associated with a history of dry eyes. Therefore, it would be 




DISCUSSION OF EXPERIMENTAL DESIGN, TECHNIQUE, AND 
POSSIBLE FURTHER WORK 
The main problem encountered in this work was not having the desired 
number of people to fill all of the subclasses in this study. This was especially 
true for the contact lens subclasses of extended wear contact lens wearers and 
gas permeable contact lens wearers. These subjects, especially the gas 
permeable contact lens wearers, were particularly difficult to locate and once 
found, often were reluctant to participate in the study. There were also less than 
the desired number of people in the subclasses of other factors. These factors 
include past medical history (ie rheumatoid arthritis, etc.) and medications. It is 
difficult to prove the effect of a given independent variable on a dependent 
variable if the N is not at the desired level. Although it would have been better 
to have had a higher number of participants in each category, the statistics 
were carefully carried out using models for unbalanced cells so that appropriate 
conclusions would be made. 
The second problem in this study was that the BUT was measured to a 
maximum value of 20 seconds. By truncating the data there is a chance that the 
conclusions drawn may have been different than if it had not been truncated. 
However, it must be noted that there was no practical way to get around this 
problem. In addition, there were fewer subjects in the higher age ranges 
participating in this study which may possibly have biased the results found in 
the correlation between the BUT and age. 
Third, the Schirmer test with anesthetic is known for having a certain 
degree of variability, even when it is carefully performed (3). This inherent 
variability of the Schirmer test could possibly influence the results of the study. 
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Three things could possibly be done to study this problem further. First, 
additional subjects, especially extended wear and gas permeable lens wearers, 
could be enrolled in the study. Of more interest would be an entirely new 
experimental design. It would consist of enrolling subjects who do not have a 
history of wearing contact lenses but who would like to begin. A baseline BUT 
and ST would be obtained before fitting the subject with contact lenses. Then 
the subject would have additional BUTs and STs taken periodically over 
different time intervals once he is fitted. In this manner each subject could serve 
as his own control. Third, the different contact lens parameters could be 
recorded and correlated to the BUT and ST results. These contact lens 
parameters could include the lens materials, the water content of the lens, the 
lens thickness, and the dk/i (the transmissibility factor of oxygen across the 
lens). A study of these different contact lens parameters may help to further 
clarify the different BUT and ST results obtained. 

STATEMENT OF PARTICIPATION 
23 
The student wrote up the research protocol and formulated the data 
sheet with input from his advisor, Dr. Peter Gloor. The student obtained the 
necessary HIC approval, and collected the data as described in the methods. 
The student inputted the data and analyzed the data after consulting with 
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Race(1-White, 2-Black, 3-Asian, 4-Hispanic) 
Past Medical Hx (O-None, 1-Rheumatoid Arthritis, 
2-Osteoarthritis, 3-Other Arthritis) Other _ 
Medications(0-None, 1-Anticholinergics Occasionally, 
2- Anticholinergics < 24 hrs, 3-Birth Control Pills, 4-Artificial 
Tears Daily, 5-Artificial Tears < Daily) Other_ 
Past Ocular Hx (O-None, 1-Minor Injury, 2-Conjunctivitis OD 
3- Ocular Allergy in Past, 4-Ocular Allergy in Present, 
5-Corneal Ulceration,) Other _ OS 
Dry Eye Symptoms Presently (O-None,1-Mild,2-Mod.,3-Severe) 
Dry Mouth Presently (1-yes,2-No) 
Dry Eyes Prior to Contact Lens Wear (O-None, 1 -Mild, 2-Mod., 
3-Severe, 9-No Contact Lens Hx) 
Contact Lens Problems(0-None, 1-Comfort Limits Wearing Time, 
2-Dry on Removal, 3-Contact Lens Sticks to Eye on Removal, 4-Contact 
Lens Deposits, 5-Variable Vision, 6-Corneal Ulcer, 9-No CL Hx) 
Contact Lens Last Worn (1)5-15min, 2) 15min-2 hrs, 3) 2-24hrs, 
4)1-7days, 5) 7days-1mo, 6) 1-6 mo, 7) 6 mo - 1 yr, 8) 1-2 yr, 
9) 2-5 yrs, 10) 5-10 yr, 11) 10-20 yr, 12) >20 yr, 0) No CL Hx) 
Corneal Lesions (0-None, 1 -Mild SPK, 2-Moderate SPK, 
3-Severe SPK, 4-Abrasions, 5-Old Scar, 




Precorneal Tear Break-up Time(seconds, 99->20 sec) OD OS 
Schirmer Result(mm) OD OS 
Contact Lens Hx Soft Extended GasPerm Hard 
Wearing Hx(0-Never Worn,1-Most Recently 
Worn C.L. 2-Prior to Most Recently Worn C.L.) 
- - — 
Years Worn 90)<1mo, 91) 1-3mo, 92) 3-6mo, 
93) 6-12mo, 94)12-18mo, 95)18-24mo) 
Average Day/Week 
Average Hours/Day 
Present Average Day/Week 
Present Average Hours/Day 
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